There is a lack of recent research exploring the differences between binge and non-binge drinkers among Canadian university students. The current study aims to address this gap in the literature through an exploratory statistical analysis. Univariate, bivariate, and multivariate (logistic regression) analyses were employed to identify the prevalence of binge drinking, as well as its various sociodemographic, behavioural, and mental health correlates. A large majority (83.1%) of the 507 respondents reported consuming alcohol in the previous 12 months; of these, 69.7% (67.0% of males, 70.9% of females) reported engaging in binge drinking (5 drinks in one session for males, 4 for females) at least once in the previous 30 days. Although there was no significant gender difference in the prevalence of binge drinking, there were several gender differences among the correlates. Compared to non-binge drinkers, male binge drinkers reported greater life satisfaction, and greater probability of smoking cigarettes and engaging in risky sex, while females reported greater impulsivity and lower religiosity. As expected, binge drinkers experienced more adverse consequences from alcohol consumption than did non-binge drinkers, but unexpectedly did not differ significantly in mental health and wellbeing. Limitations of the present study and future research directions are discussed with a view to improving our understanding of risk and protective factors related to unhealthy alcohol consumption among university students in Canada and abroad.
In the Canadian Community Health Survey, nearly 1 in 5 (17.9%) Canadians aged 12 years or older (an estimated 5.3 million people) were classified as heavy drinkers (Statistics Canada, 2015) . Past research has shown that Canadian university students tend to exhibit higher levels of heavy alcohol consumption than the general population (Adlaf, Demers, & Gliksman, 2005 ; Arbour-Nicitopoulos, Kwan, Lowe, Taman, & Faulkner, 2010; Kwan, Faulkner, ArbourNicitopoulos, & Cairney, 2013) . This trend has also been documented internationally, in countries such as Italy (DiGrande, Perrier, Lauro, & Contu, 2000) , Spain (Caamaño-Isorna, Corral, Parada, & Cadaveira, 2008) , the United Kingdom (Davoren, Demant, Shiely, & Perry, 2016) , France (Tavolacci et al., 2016) , Sweden (Vaez & Laflamme, 2003) , New Zealand (Kypri et al., 2009) , and, most extensively, in the United States (e.g. Fenzel, 2005; Jessor, Costa, Krueger, & Turbin, 2006) .
Binge drinking, or heavy episodic alcohol use, among university students appears to have become part of a "college culture", in which consuming copious amounts of alcohol is increasingly normalized. For example, using a Canadian sample of university students, Arbour-Nicitopoulos et al. (2010) found that respondents overestimated by 30%, on average, the percentage of students who had consumed alcohol in the past 30 days (e.g., alcohol was consumed by 65.8% of students, while participants estimated that 95.6% of students consumed alcohol), and that students who believed such consumption behaviour to be typical were approximately 7 times more likely to engage in such behaviour themselves. Although the prevalence of binge drinking among university students in Canada is not as severe as has been documented in the United States , binge drinking has been associated with health issues, both mental and physical (Knight et al., 2002; Parada et al., 2012; Schoenborn, Stommel, & Ward, 2014) . For example, Knight et al. (2002) found that binge drinkers were 18 times more likely to be diagnosed with alcohol dependence, and 13 times more likely with alcohol abuse, than non-binge drinkers.
Numerous studies have highlighted the prevalence of binge drinking among university students; however, many Canadian studies used datasets that are now 10 or more -even up to 20 years old (e.g. Adlaf, Demers, & Gliksman, 2005; Balodis et al., 2009; Gliksman, Newton-Taylor, Adlaf, & Giesbrecht, 1997; Gliksman, Adlaf, Demers, & Newton-Taylor, 2003) , whereas other studies have simply focused on establishing the prevalence of alcohol use among Canadian university students (e.g. Arbour-Nicitopoulos et al., 2010; Kwan et al., 2013 ) rather than exploring bivariate or multivariate levels of analysis with regard to binge drinking. The most recent study exploring correlates of binge drinking among Canadian students (Carlson et al., 2010) focused on personality traits, not mental health. The current study attempts to address this gap in the Canadian literature by using more recent data (collected in 2014 and 2015) to compare binge versus nonbinge drinkers within a university sample using a logistic regression model. The current research is one of the only Canadian studies of university binge drinking to employ logistic regression (another was Gliksman et al., 2003) , which enables the calculation of differences in the probability (and hence the risk) of binge drinking associated with particular student behaviours and attributes.
The theoretical background to this study is rooted in a developmental psychopathology perspective on emerging adulthood, one that focuses on the link between life transitions and health risks (Schulenberg & Maggs, 2002; Schulenberg & Zarrett, 2006) . Such a perspective conceptualizes the transition to college as a critical period during which both developmental and contextual transitions can cause disruptive shifts in roles and expectations, heightened distress (Adlaf, Gliksman, Demers, & Newton-Taylor, 2001 ) and increased vulnerability to disordered mental health (Conley, Kirsch, Dickson, & Bryant, 2014) . Emerging adulthood, as a time of increased autonomy, exploration, and experimentation, also leaves many university undergraduates vulnerable to excessive alcohol use (Arnett, 2005) . Given previous evidence of the co-occurrence of alcohol and mental health disorders (e.g., Deykin, Levy, & Wells, 1987; Swendsen et al., 1998) , it is reasonable to expect that the transitional adjustment difficulties that are associated with increased probability of mental health issues might also be associated with increased probability of excessive alcohol use such as binge drinking. Thus, the overarching research questions guiding this study are: How prevalent is binge drinking in a sample of Canadian university students, and are there significant differences in a number of sociodemographic, attitudinal, behavioural, and mental health variables between binge drinkers and non-binge drinkers.
Review of the Literature

Binge Drinking Operationalized
Binge drinking has been defined in the literature as consuming five drinks or more in one sitting or outing (e.g., Gliksman et al., 2003; Jessor et al., 2006; Pascarella et al., 2007; Schaffer, Jeglic, & Stanley, 2008) . However, other researchers have elaborated upon this definition, and have further operationalized and supported the need to consider binge drinking as a gendered concept (e.g., Balodis et al., 2009; D'Alessio, Baiocco, & Laghi, 2006; Delucchi, Matzger, & Weisner, 2008; Simons, Christopher, & Mclaury, 2004; Wechsler, Dowdall, Davenport, & Rimm, 1995) .
Based on arguments for gender differences in terms of body mass and weight (i.e., "gastric metabolism"; Wechsler et al., 1995, p. 982) , most recent studies have conceptualized binge drinking as five or more drinks for males, and four or more drinks for females (or some similar adjustment). Such a gendered measure of binge drinking is consistent with the definition of binge drinking as suggested by the National Institute on Alcohol Abuse and Alcoholism (NIAAA; 2003), and has also been supported in the literature. For instance, Wechsler et al. (1995) conducted a study that compared binge drinking and alcohol-related consequences. The researchers found that females consuming four or more drinks were just as likely as men consuming five or more drinks to report adverse consequences from alcohol use, such as a hangover, missing class, falling behind in class, unplanned or unsafe sex, and related injuries. Females consuming five or more drinks were significantly more likely than males consuming the same amount to experience such adverse consequences. Therefore, in light of these gender-variant results, Wechsler and colleagues (1995) argued that gendering the concept of binge drinking would provide a more meaningful threshold for alcohol abuse among females, because it takes into account the physical and metabolic differences between males and females. Similarly, others (e.g., DiGrande et al., 2000; Gliksman et al., 2003) have argued that using the five or more drinks measure for both men and women risks underestimating the prevalence of binge drinking among women. Accordingly, the present study will operationalize binge drinking as four drinks or more in one sitting for females and five drinks or more for males.
Correlates of Binge Drinking
The literature has identified numerous correlates of binge drinking (or heavy drinking) among university students and the general population, including demographic characteristics, personality traits, sexual behaviour, mental health, and further alcohol and drug use.
Gender:
Gender is one of the key correlates of binge drinking among university students. Research, previous Canadian studies included, has consistently demonstrated that among university students, male students are more likely to engage in binge drinking compared to their female counterparts (e.g., Adlaf et al., 2005; Balodis et al., 2009; Carlson et al., 2010; Gliksman et al., 1997 Gliksman et al., , 2003 Tavolacci et al., 2016) .
Living Arrangements: Living arrangements have also been correlated with binge drinking among university or college students. The difference between students living with parents and students living away from parents has been noted in the literature. College students living on campus or away from their parents are typically more likely to engage in binge drinking than students living with their parents (Adlaf et al., 2005; Carlson et al., 2010; Gliksman et al., 1997 Gliksman et al., , 2003 Tavolacci et al., 2016) .
Canadian-born Status:
There have been mixed results with regard to the relationship between immigrant status and binge drinking. Some research has found that Canadian newcomers are more likely to engage in high levels of alcohol consumption (Caetano, Clark, & Tam, 1998) , while other studies have found that Canadian-born respondents are more likely to engage in excessive alcohol use (Ross, 1995) . However, few studies, and no recent ones, have explored this relationship in a Canadian university student population.
Family History of Alcohol Use:
Alcohol abuse or problems with alcohol among college students (and the general population) have been associated with a family history of alcohol abuse ( Meyerhoff et al., 2004; Perkins & Berkowitz, 1991; Pullen, 1994; Weitzman, Nelson, & Wechsler, 2003) . In a study that defined binge drinking as consuming five or more drinks for males and four or more drinks for females at least once in the 2 weeks prior to being surveyed, Weitzman et al. (2003) found that of individuals who had begun binge drinking in college, 66% indicated their parents drank, compared to 53% of individuals who did not begin to binge drink in college. Further, among a sample of American adults, Meyerhoff et al. (2004) reported that heavy drinkers (five drinks or more per day for males, and four drinks or more for females) were significantly more likely to report a family history of alcoholism compared to light drinkers (65% vs. 42%, respectively). However, despite such support in the literature for the association between a familial history of alcohol abuse and increased alcohol consumption, some research disputes the existence of such a relationship (e.g., Baer, 2002; Engs, 1990) . Taken together, the results of existing research on the relationship between parental or family alcohol problems and heavy alcohol consumption are uncertain; therefore, more research is required to further examine any possible association, particularly in the Canadian context.
Grade Point Average (GPA): GPA and academic motivation of university students have been correlated with binge drinking, with students who engage in binge drinking reporting lower levels of academic achievement (Gilbert, 2014; Gliksman et al., 1997; Pascarella et al., 2007; Simons et al., 2004) . For example, Simons and colleagues (2004) found that students who were engaged in higher academic achievement ("achievement strivings") were more likely to report a lower number of binge drinking days. Further, Gliksman et al. (1997) found that students with an A average reported less propensity for engaging in heavy drinking (i.e., 15 or more drinks per week) compared to students with a GPA below A. Finally, Pascarella et al. (2007) found that students who engaged in binge drinking were more likely to have lower semester grades than nonbinge drinkers. This relationship held true even while controlling for numerous other demographics such as sex, race, and place of residence.
Mental Health:
The co-occurrence of alcohol and mental health disorders has been established in the literature (e.g., Deykin et al., 1987; Swendsen et al., 1998) ; for example, Swendsen et al. found that respondents with alcoholism (i.e., alcohol abuse or dependence) were more likely to exhibit mental health issues such as anxiety or depression. Furthermore, mental health indicators such as depression, anxiety, quality of life, and positive/negative affect have been correlated with binge drinking or heavy alcohol consumption (Mohamed & Ajmal, 2015; Mushquash et al., 2013; Powers, Duffy, Burns, & Loxton, 2016; Townshend & Duka, 2005) . For example, Mushquash et al. (2013) found, among a Canadian sample of female university students, that heavy episodic drinking (having four or more drinks at a sitting) was associated with depression; by using longitudinal analysis, the researchers also found that depression significantly contributed to heavy episodic drinking, but not vice versa. Further, Mohamed and Ajmal (2015) , using a sample of Irish adults, also found that binge drinkers were more likely to report lower scores on quality of life. Finally, Townshend and Duka (2005) reported that non-binge drinkers were more likely to report positive forms of affect (or a positive mood) compared to their binge drinking counterparts.
Other indicators of mental wellbeing such as social alienation and self-esteem have shown mixed results in the literature. In talking about social alienation, some studies have shown how people susceptible to peer pressure, and people with more friends, are more likely to engage in binge drinking (Talbott et al., 2008; Weitzman et al., 2003; Wechsler & Kuo, 2000) ; however, other findings have indicated that individuals who report feelings of loneliness or fewer social interactions are more likely to engage in such behaviour (Knox, Vail-Smith, & Zusman, 2007; Nezlek, Pilkington, & Bilbro, 1994) . No studies that we are aware of have explored the relationship between binge drinking and a validated or complete measure of social alienation among university students. Finally, contradictory results have been noted in the literature with regard to the relationship between self-esteem and heavy alcohol consumption among college students. For example, Jessor et al. (2006) found that low self-esteem acted as a risk factor for students who had low social support, while Valliant and Scanlan (1996) found that higher levels of alcohol consumption were associated with high levels of self-esteem, but neither Luhtanen and Crocker (2005) nor Poikolainen, Tuulio-Henriksson, Aalto-Setälä, Marttunen, and Lönnqvist (2001) found evidence of a significant relationship between self-esteem and binge drinking.
Religiosity: Religiosity, although less commonly explored than other factors in relation to binge drinking, has been associated with alcohol use in the literature. For instance, PatockPeckham, Hutchinson, Cheong, and Nagoshi (1998) found that students who identified as Catholic or Protestant were less likely to report engaging in alcohol use than students who identified as nonreligious. Further, Fenzel (2005) , in a study of a sample of undergraduate students at a Catholic liberal arts college in the United States, found that strength of religious involvement was correlated with lower levels of heavy drinking (defined in their study as "consuming five or more drinks at a sitting over the previous two weeks"). Finally, Bock, Cochran, and Beeghley (1987) also found that religious involvement deterred heavy alcohol use among a sample of Americans (see also Galen & Rogers, 2004; Wells, 2010) . Although Hundleby (1987) and Rasic, Kisely, and Langille (2011) looked at the association between religiosity and alcohol use in Canadian adolescents, to our knowledge, there has to date been no investigation of such a relationship among Canadian university students.
Impulsivity:
One personality trait that has been consistently correlated with binge drinking in the literature, especially among college students, is impulsivity (Balodis et al., 2009; Carlson et al., 2010; Caswell, Celio, Morgan, & Duka, 2016; Clark et al., 2012; Townshend, Kambouropoulos, Griffin, Hunt, & Milani, 2014; Wellman, Contreras, Dugas, O'Loughlin, & O'Loughlin, 2014) . In the literature, impulsivity is considered a multifaceted concept (as noted in Caswell et al., 2016) ; however, most commonly impulsivity refers to a deficits in the ability to regulate present actions and plan proactively, or to favouring spontaneous behaviour over regard for future consequences.
Researchers have noted the relationship between excessive alcohol consumption and heightened impulsivity. For example, in a United Kingdom study, Clark and colleagues (2012) found that among a mixed-gender sample of university students who were binge drinkers, the personality trait conscientiousness (which is inversely related to the trait impulsivity) decreased as the amount of alcohol consumed during the week increased. Further, Carlson et al. (2010) found that among Canadian male and female university students, binge drinking was positively associated with impulsivity, as well as with adventure seeking. Although there is thus some degree of consensus on the relationship between impulsivity and binge drinking, Balodis et al. (2009) found no difference in impulsivity between binge drinkers and non-binge drinkers; however, in the same study, the level of impulsivity was found to increase with the number of drinks consumed on a single occasion. Higher levels of alcohol consumption have been associated with diminution of neurological processes involved in "impulse control" (e.g., López-Caneda, Holguín, Corral, Doallo, & Cadaveira, 2014) ; as argued by Henges and Marczinski (2012) , individuals who cannot control the number of drinks they consume are the most at risk for binge drinking. Further, other studies have demonstrated that university students in peer groups who engage in peer delinquency such as stealing, smoking marijuana, or cheating on tests are more likely to also engage in binge drinking (Gibson, Schreck, & Miller, 2004) .
"Risky" Sexual Behaviour: Based on the association between binge drinking and disinhibition (or impulsivity), binge drinking has also been associated with risky sexual behaviour such as unprotected or unplanned sexual relations (Bersamin, Paschall, Saltz, & Zamboanga, 2012; Brown & Vanable, 2007; Connor, Psutka, Cousins, Gray, & Kypri , 2013; Orchowski, Mastroleo, & Borsari, 2012; Townshend et al., 2014) . For example, Townshend et al. (2014) , in comparing low-binge drinkers (those who scored lower than the median binge drinking score of 28.5 on the Alcohol Use Questionnaire which factors in both quantity and frequency) to high-binge drinkers (those who scored higher than the median score), found that high-binge drinkers reported more instances of unplanned sexual encounters than their lower-level counterparts. Further, Brown and Vanable (2007) reported that prior alcohol use before sexual relations was related to risky sexual behaviour (e.g., unprotected sex); however, this relationship existed more prominently among individuals engaging in sexual relations with non-steady partners. Finally, Orchowski et al. (2012) found that reporting higher levels of alcohol consumption per week and risky behaviours related to alcohol use were both significantly associated with reporting having had a sexual encounter under the influence of alcohol that was later regretted.
Alcohol and Drug Use:
Binge drinking has also been associated with alcohol-related consequences and the age of onset of alcohol use, as well as illicit drug use and smoking tobacco cigarettes. For example, in one study students who engaged in binge drinking were more likely to report alcohol-related consequences such as physical injuries or alcohol dependence (Bennett, Miller, & Woodall, 1999) . Other studies have also found higher levels of alcohol-related consequences such as physical symptoms (e.g., hangover, insomnia, malnutrition); engaging in unlawful behaviour, interpersonal and intrapersonal problems (e.g., lower life satisfaction, lost friends); and academic consequences (e.g., missed classes, lower grades) to be associated with binge drinking (e.g., Carlson et al., 2010; Wechsler, Molnar, Davenport, & Baer , 1999) .
Binge drinking has also been associated with drug use, including tobacco cigarettes and marijuana. For instance, Bennett et al. (1999) found that a higher level of use of drugs (e.g., marijuana and other illegal drugs) was associated with higher levels of binge drinking. Further, DiGrande et al., (2000) found that university students who had recently used marijuana (in the previous 30 days) were an estimated 5 times more likely to engage in binge drinking, and students who had recently used cigarettes were 2.2 times more likely (see also Fenzel, 2005; Tavolacci et al., 2016; Townshend et al., 2014) .
Age at first intoxication: Finally, the age at which students began drinking alcohol has also been associated with binge drinking among university students (Caamaño-Isorna et al., 2008; D'Alessio et al., 2006; Delucchi, Matzger, & Weisner, 2008; DiGrande et al., 2000; Townshend et al., 2014; Weitzman et al., 2003) . For example, Caamaño-Isorna et al. (2008) found that students who had engaged in alcohol use before they were 15 years old were 7.2 times more likely to engage in heavy episodic (binge) drinking. Further, DiGrande et al. (2000) found that students who began drinking alcohol before turning 17 were over 4 times more likely to engage in binge drinking than students who began drinking alcohol after 17 (42.2% vs. 13.4%, respectively). Finally, Townshend et al. (2014) found that high-level binge drinkers were more likely to have become intoxicated for the first time at an earlier age than low-level binge drinkers.
In sum, various sociodemographic, behavioural, and mental health variables have been examined for associations with binge drinking in general, and among university students in particular. However, not all correlates have been sufficiently or recently assessed among contemporary university students, especially in Canada. Accordingly, the present study will attempt to identify significant differences between binge drinkers and non-binge drinkers by examining these correlates using a current sample of Canadian university students.
Methods
Data
The current study (n = 507) uses data from the Student Leisure and Well-Being Survey (SLWBS), which was administered in class to students enrolled in sections of either an Introduction to Sociology or an Introduction to Research Methods course at a midwestern urban Canadian university, the University of Manitoba in Winnipeg. The survey included questions about general demographics, mental health, personality, gambling behaviour, online gaming behaviour, and alcohol and drug use. Participation was voluntary, and the study was approved by the university's Psychology/Sociology Research Ethics Board.
The SLWBS sample compares well to available institutional demographics for 2014 to 2015 (provided by the Office of Institutional Analysis at the university). The sample has slightly more female students (65.0%) than are found in the university population overall (54.0%). However, as noted in an institutional report on the Faculty of Arts, female university students were more likely than male students to be enrolled in sociology courses, and to major in sociology. A similar percentage of participants in the sample identified as full-time and part-time university students (82.6% vs. 17.4%), compared to the actual institutional distribution (88.4% vs. 11.6%). Further, the ratio of international to Canadian students (15.4% vs. 84.6%) is nearly identical to institutional demographics (15.1% vs. 84.9%). Finally, 88.7% of participants were aged 18 to 24, which is comparable to the institutional proportion (77.3%). In sum, the characteristics of the SLWBS sample appear reasonably representative of the general university population.
Analytical Procedures
All statistical analyses were conducted with SPSS 22. Univariate analysis was conducted first to assess the prevalence of binge drinking among Canadian university students. Then bivariate correlational analyses and multivariate logistic regression analyses were conducted separately for male and female subsamples. A logistic regression model requires a dichotomous dependent variable, and allows for continuous and categorical independent predictor variables (Tabachnick & Fidell, 2013) . The model was intended to explore which characteristics differentiate binge drinkers from non-binge drinkers in a sample of Canadian university students. Finally, an insignificant Little's MCAR test indicated that missing data were missing completely at random, but to preserve sample size and power, multiple imputation was used to generate 20 datasets from which final model estimates were pooled.
Measures
Binge Drinking: Based on the previously discussed literature (e.g., Wechsler et al., 1995) , the current research project employed distinct thresholds for defining binge drinking for males and females. The dependent measure, binge drinking, was defined as consuming five or more alcoholic drinks in one session or sitting in the past 30 days for males, and consuming four or more drinks in the same period for females. Although there is a growing trend in the alcohol studies literature to replace the term "binge drinking" with the term "heavy episodic drinking", the majority of the studies in our literature review refer to "binge drinking" as defined by the NIAAA (2004, p. 3); for consistency, we have therefore chosen to retain this term in the present discussion. A dichotomous variable was computed, with engaged in binge drinking behaviour coded as 1.
Demographics: Several demographic variables were included in the following analysis: gender, immigrant status, family history of alcohol problems, living arrangements, and GPA. The majority of demographics were coded into dichotomous variables with being female, being born outside Canada, indicating a member of one's family has an alcohol problem, and living with parents each coded as 1. GPA was coded using the high school average for participants in their first year of university, and using university GPA for participants in their second year or beyond. GPA categories ranged from 4.0 to 4.5 (A/A+), 3.5 to 3.9 (B+), 3.0 to 3.4 (B), 2.5 to 2.9 (C+), 2.0 to 2.4 (C), and 1.0 to 1.9 (D or lower). Notably, despite the importance of age in the literature (e.g., Gliksman et al., 1997; Perkins, 2007) , it was not included in the current analysis due to lack of variation in the birth years of respondents. Sample demographics for binge drinkers and non-binge drinkers can be found in Table 1 . Mental Health: Measures of two mental health disorders, depression and anxiety, were included in the analysis. Anxiety was measured using the Generalized Anxiety Disorder 7-item (GAD-7) scale (α = .90; Spitzer, Kroenke, Williams, & Löwe, 2006) ; depression was measured using the Center for Epidemiologic Studies Depression (CES-D) 20-item scale (α = .91; Eaton, Smith, Ybarra, Muntaner, & Tien, 2004) . Before computing the CES-D scale, four items had to be reverse coded. Finally, for both indices, high scores indicate high levels of mental illness (min = 21, 55, respectively), while low scores indicate low levels of mental illness (max = 0, for both).
Six measures of mental wellbeing were included in the analysis: positive affect, negative affect, life satisfaction, positive mental health, social alienation, and self-esteem. All variables were measured using indices that have been validated in the literature. Positive and negative affect (α = .87, .82, respectively) were measured using the short form of the Positive and Negative Affect Schedule (PANAS-SF; Ebesutani et al., 2012) ; life satisfaction was measured using the Diener's Satisfaction with Life Scale (SWLS; α = .87; Diener, Emmons, Larsen, & Griffin, 1985) ; positive mental health was measured using the Mental Health Continuum Short Form (MHC-SF; α = .92; Keyes, 2009) ; social alienation was measured using the Social Alienation Scale created by Jessor and Jessor (1977; α = .83) , where four positive-oriented or non-alienation items were reversecoded; and finally, self-esteem was measured using the Rosenberg Self-Esteem Scale (RSE; α = .89; Martin-Albo, Núñez, Navarro, & Grijalvo, 2007) , where five items were reverse-coded before computation.
Religiosity: Religiosity was measured using the Santa Clara Strength of Religious Faith (SCOSORF) questionnaire (Plante & Boccaccini, 1997) , a 10-item index measuring the level of religious faith among respondents (α = .98). The measure ranged from 0 to 30, with 30 indicating the strongest level of religiosity.
Impulsivity: Impulsivity was measured using the Barratt Impulsiveness Scale (BIS-11), a 26-item index that has been used to measure impulsivity among university students in previous studies (Stanford et al., 2009 ). The index was computed by adding the 26 items together (α = .82). Before computation 11 of the items were reverse-coded. High scores on the index indicate high levels of impulsivity (max = 62), while low scores indicate low levels of impulsivity (min = 3).
"Risky" Sexual Behaviour: Risky sexual behaviour was computed by combining two variables, measures of unprotected and unplanned sexual relations (α = .71). Respondents were asked whether, in the past 12 months, they had, while under the influence of alcohol, engaged in (a) unplanned sex or (b) unprotected sex with a person they had never met before. The risky sexual behaviour variable was coded into a dichotomous variable, with those answering "yes" to one or both of the risky sexual behaviour items receiving a score of 1 and those answering "no" to both measures receiving a score of 0.
Experiences with Drugs and Alcohol:
A number of variables were used to measure experiences with drugs and alcohol. The validated shorter 18-item version of Rutgers Alcohol Problem Index (RAPI) was used to measure the number of alcohol-related consequences (α = .88; White & Labouvie, 2000) . Due to excessive kurtosis and skewness, the natural log of the RAPI score was used. Early experiences with alcohol were measured using one variable: the age at which one first became intoxicated from alcohol. Drug use was measured by two dichotomous variables: tobacco cigarette use ("yes" = 1) and use of other drugs including marijuana, heroin, and cocaine (use of one or more = 1).
Results
Univariate Analysis: Prevalence of Binge Drinking
In the current study, 83.1% of respondents reported consuming alcohol in the past 12 months; 69.7% of these students reported engaging in binge drinking at least once in the previous 30 days. There was no significant difference between the proportion of males (67.0%) and females (70.9%) who indicated binge drinking (χ 2 = .798, p = .372).
For students who had engaged in binge drinking, the most common reported frequency was 2 to 3 times in the previous 30 days (42.8%), followed by 1 time in the previous 30 days (35.9%), 1 to 2 times per week (15.5%), 3 to 4 times per week (1.4%), and more than 5 times per week (3.7%). Descriptive statistics for modelled predictor variables are reported in Table 2 for the overall sample, and for the male and female subsamples. Correlations for each gender sample are reported in Tables 3 and 4 . Illicit drug use, cigarette smoking, and reporting negative consequences from use of alcohol were positively correlated with binge drinking for both sexes, while age at first consumption or intoxication was negatively correlated with binge drinking for both sexes. Strength of religious faith was negatively correlated with binge drinking for females but not for males, while impulsivity was positively correlated with binge drinking for females but not for males. Anxiety, depression, and being born outside Canada were negatively associated with binge drinking for males, but not for females, while life satisfaction and having engaged in risky sex were positively correlated with binge drinking for males but not females. Neither positive or negative affect, nor positive mental health, alienation, or self-esteem were significantly correlated with binge drinking for either gender. None of the remaining sociodemographic variables -residing with parents (or not), GPA, having family members with alcohol problems -were significantly correlated with binge drinking for males or females. Due to concerns about sample size and power for the separate gender analyses, several variables that were not significantly correlated with binge drinking in either gender subsample were omitted from the multivariate analyses (positive mental health, negative affect, positive affect, social alienation, self-esteem, and having a family member with alcohol problems). Although depression and anxiety are highly correlated in both male and female subsamples (r > .7), both variables were left in the model for conceptual consistency, since neither was significant, whether the other was removed or not, or whether combined into one index variable. Furthermore, variance inflation factor values below 2.5 and tolerance values near 1 indicated that collinearity was not a concern for any of the modelled variables (Allison, 1999) . Logistic regression modelling (odds ratios are reported in Table 5 ) was conducted hierarchically, with sociodemographic variables entered first (Model 1), followed by the addition of behavioural variables (Model 2), and then dispositions and mental health variables (Model 3). Note: pooled estimates *p ≤ .05; ** p ≤ .01
As reported in Table 6 , after controlling for all other variables in the full model, only three variables were significantly related to binge drinking for females: having reported negative alcohol-related consequences in the past year, religiosity, and impulsivity. Of these three variables, only negative alcohol-related consequences was significantly associated with male binge drinking. Additionally, for males, having engaged in risky sexual behaviour, smoking cigarettes, and life satisfaction were significant correlates of binge drinking. Although being born outside Canada was negatively associated with binge drinking for males in the first two models, it became insignificant in Model 3 once dispositions and mental health variables were added. None of the other variables were significant for either gender at the multivariate level.
Binge drinkers were significantly more likely than non-binge drinkers (2.8 times for females, 4.25 times for males) to report higher scores on RAPI (i.e., a higher number of adverse alcohol-related consequences). In terms of gender differences, female binge drinkers (but not males) were significantly, albeit slightly, more likely to report higher levels of impulsivity than their non-binge drinking peers. In contrast, female binge drinkers (but again not males) were significantly, if modestly, less likely to report high levels of religiosity compared to non-binge drinkers. Male binge drinkers (but not females) were 3.6 times more likely than non-binge drinkers to smoke cigarettes and 6.4 times more likely to have engaged in risky sex. Finally, with regard to life satisfaction, male binge drinkers (but not females) reported higher scores on the life satisfaction index compared to non-binge drinkers.
Discussion
Although numerous studies have found that male university students are more likely to report binge drinking or heavy alcohol use compared to their female counterparts -previous Canadian studies included (Adlaf & Gliksman, 2005; Balodis et al., 2009; Carlson et al., 2010) the current investigation found that females were just as likely as males to report having engaged in binge drinking. Such results could be attributed in part to the use of a gender-specific binge drinking variable, and in part to changing trends in binge drinking among university students, particularly women (Counter, 2016) . Delucchi et al. (2008) used an even more strongly genderweighted measure of five or more drinks for men and three or more drinks for women, and found that, among their sample, female students were more likely to engage in binge drinking than males. Regarding the social trend aspect, a meta-analysis of university alcohol consumption in Ireland and the United Kingdom conducted by Davoren et al. (2016) found that the gender gap between male and female university students is narrowing with regard to excessive alcohol consumption. Consistent with this, using American data from the National Survey on Drug Use and Health, with a non-gender-weighted binge drinking criterion of five drinks in one sitting, Grucza, Norberg, and Bierut (2009) found that rates of binge drinking have been on the rise in recent decades for females aged 12 to 34, while male rates have decreased or remained steady. Likewise, another national survey in the U.S. (Johnston, O'Malley, Bachman, Schulenberg, & Miech, 2016) found that the gender gap in college binge drinking (using a five-drink criterion for both sexes) decreased from 23 percentage points in 1975 to 4 points in 2015. In light of these trends, and the fact that the present study used a gender-weighted measure of binge drinking with a very recent university student sample, it does not seem surprising that the findings of the present study differ from those of older studies.
Living with parents, having a history of family alcohol problems, and GPA were not significant differentiators between binge and non-binge drinkers for either gender. Although previous Canadian studies have found that students who live on campus or away from their parents are more likely to report heavy drinking than are students who live off campus with their parents (e.g., Adlaf et al., 2005; Carlson et al., 2010) , the results of the current research do not reflect such an association. It is worth noting that the large, party-oriented sororities or fraternities commonly found in the U.S. are far less prevalent in Canada, and therefore perhaps the difference between off-campus and on-campus life is less marked at some Canadian universities. This may be particularly true of the university sampled in the current study, which does not have a substantial student residential district or a hospitality and entertainment district on or near campus. This study was the first to test the relationship between history of family alcohol abuse and binge drinking in a Canadian sample of undergraduates; the results indicate no significant association, which is consistent with previous American studies (Baer, 2002; Engs, 1990) .
With regard to participants' GPAs, the current results were inconsistent with the majority of the literature, including previous Canadian research (Gliksman et al., 1997) . However, the GPA variable used in the present study was created using a mixture of high school averages and university GPAs, and therefore may not reflect recent university performance for some students still early in their first year at the time of survey administration. Finally, students born in Canada were more likely to report binge drinking than their peers who were not born in Canada, a finding consistent with previous Canadian literature on the general population (Ross, 1995) ; however, this difference became insignificant once mental health and dispositional variables in the model were controlled for. More Canadian research is required to explore patterns of alcohol use among international, immigrant, and Canadian-born university students.
Working from a developmental psychopathology perspective on emerging adulthood that focuses on the health risks associated with life transitions (Schulenberg & Maggs, 2002; Schulenberg & Zarrett, 2006) , it was expected that binge drinking would be marked by greater cooccurrence of mental health problems; in actuality, almost none of the mental health variables in the present study differed between binge drinkers and non-binge drinkers for either gender. Despite other findings in the literature showing that anxiety and depression (Mushquash et al., 2013; Swendsen et al., 1998) , positive and negative affect (Townshend & Duka, 2005) , and indicators of wellbeing such as self-esteem or social alienation (Mohamed & Ajmal, 2015) are connected to binge drinking or alcohol use, no such associations were significant in the present sample of Canadian university students. For example, the current sample did not show any significant difference between binge and non-binge drinkers in degree of social alienation. However, as noted in the literature, socially alienated or lonely people (Knox et al., 2007) , as well as people on the other end of the spectrum who have many friends or are subject to greater peer pressure (Talbott et al., 2008) , have been found to be more likely to engage in heavy alcohol consumption. Mixed results have also been evident in relation to self-esteem, and there is empirical precedent for the current finding of no relationship between self-esteem and binge drinking (e.g., Luhtanen & Crocker, 2005; Poikolainen et al., 2001) .
Life satisfaction was significant in bivariate and multivariate analyses for males only; however, the relationship between life satisfaction and binge drinking was somewhat inconsistent with the literature, which generally indicates that binge drinkers are more likely to report lower levels of quality of life (Mohamed & Ajmal, 2015) . Among the current sample of university students, male binge drinkers were more likely to report higher life satisfaction (or quality of life) than non-binge drinkers, but no such difference was evident for females. Interestingly, there is some evidence to suggest alcohol consumption may be associated with positive social consequences (Nyström, 1992; Park, 2004) for university students, such as increased intimacy and self-disclosure in social interactions (Nezlek et al., 1994) . In fact, Nezlek et al. (1994) suggest that some level of occasional binge drinking may actually be normative and is associated with fuller integration into the collegiate community compared to students who have too many, or no, episodes of binge drinking. The present findings seem in line with this possibility, at least for males, as many binge drinkers fell in the "once in the past 30 days" or "1 to 2 times per week" frequency categories. Male students may be more apt to perceive some positive effects on life satisfaction with normative or occasional binge drinking, but these effects may dissipate with higher frequency of binge drinking, thus revealing a curvilinear relationship (Murphy, McDevittMurphy, & Barnett, 2005) .
In our findings, higher levels of religiosity were associated with a lower likelihood of binge drinking -but only for females. This is again somewhat consistent with the literature, including previous Canadian studies (e.g., Hundleby, 1987; Rasic et al., 2011) . The association could be attributed to the fact that university students who report strong religious affiliation are more likely to be invested in religions that preach abstention from alcohol or moderation in its consumption, coupled with the higher levels of religious faith reported in the present sample by females than by males (t = 2.05, p < .05). The relationship between impulsivity and binge drinking was also only partially consistent with previous results in the Canadian literature (e.g., Carlson et al., 2010; Wellman et al., 2014) , in that high levels of impulsivity were associated with binge drinking, but for females only. Explanations for such a relationship are largely based on neurological differences, with more impulsive people tending to exhibit less control over heavy alcohol use and less foresight regarding the consequences of consuming large amounts of alcohol. The present result is rather novel and should be reassessed in a larger sample, especially given the modest size of the male sample in the current study. The significant relationship between impulsivity and binge drinking found only among females in the current study could be related to the trend toward increased binge drinking among women, which, in turn, could be related to increasing deviance from traditional gender roles by women (Nolen-Hoeksema, 2004) . Nolen-Hoeksema (2004) noted that alcohol consumption has often been related to male gender roles such as aggressiveness, while female gender roles such as nurturing tendencies have not been related to alcohol consumption. However, in recent times, women have begun to transcend the traditional gender roles, and therefore perhaps women who no longer embrace the traditional gender roles that support women as calm and nurturing rather than impulsive and aggressive are more likely to engage in binge drinking, while women who are less impulsive and more abiding of traditional gender roles are less likely to engage in binge drinking (see further discussion of gender roles and alcohol in NolenHoeksema, 2004 ).
Finally, risky sexual behaviour was significantly associated with binge drinking -but only for males. The definition of risky sexual behaviour in the present study is not rooted in a moral perspective, but a public health one positing that people under the influence of alcohol, both male and female, are more likely to engage in sexual behaviours (e.g., having unprotected sex, or sex with a partner of unknown sexual health status) that pose such risks as exposure to sexually transmitted infections. One explanation for the significant relationship between binge drinking and risky sexual behaviour among male participants, but not female participants, is found in Desiderato and Crawford (1993) , who observed that female college students were more likely to have concerns about sexually transmitted diseases like AIDS than their male counterparts; this could suggest that it would be less likely for women, even those who engage in binge drinking, to engage in risky sexual behaviour. Finally, as found in Poulson, Eppler, Satterwhite, Wuensch, and Bass (1998) , among female college students, strength of religious belief was negatively correlated with risky sexual behaviour and alcohol consumption, as is also the case in the present study. Therefore, any potential positive effect of binge drinking on risky sexual behaviour may be offset by the negative relationship between religious faith and both binge drinking and risky sexual behaviour among females (who as noted above reported higher average levels of religiosity than males).
Tobacco use and the use of illicit drugs (e.g., marijuana, heroin, and cocaine) were significant bivariate correlates of binge drinking, consistent with previous literature (Bennett et al., 1999; DiGrande et al., 2000) ; however, both variables were non-significant for females in the multivariate analysis, and only cigarette smoking remained significant for males. One explanation for this significant relationship among male participants, but not females, could be that one motive for cigarette use among women is physical attractiveness, whereas male smoking often derives from the urge to rebel socially, a motive also implicated in binge drinking (see Waldron, 1991) . This explanation, rooted in traditional gender roles, suggests that women may be more attuned to smoking cigarettes independent of drinking, whereas for men smoking and drinking are more likely to be co-occurring activities. A somewhat similar relationship was seen for age at first alcohol intoxication, wherein individuals who reported a younger age of initial intoxication were significantly more likely to engage in binge drinking at the bivariate level, again consistent with the previous literature (e.g., Townshend et al., 2014) , although the association was rendered insignificant at the multivariate level for both genders. RAPI was the only substance use indicator that remained significant at the multivariate level for both genders, with binge drinkers being significantly more likely to report higher frequency of alcohol-related problems (such as not being able to complete homework or study for a test, getting into a fight, causing shame or embarrassment to someone, neglecting responsibilities, and missing a day of school or work), a finding consistent with previous Canadian literature (Carlson et al., 2010) .
On the whole, the results of the current study are mixed in relation to the literature exploring binge drinking and its correlates among university students internationally, and in Canada in particular. However, with the exception of Carlson et al. (2010) , previous Canadian studies of university students relied on data more than a decade old; it is likely that Canadian university students' alcohol consumption patterns have changed over this time. Additionally, the present study differs from, and complements, the Carlson et al. (2010) study in several ways. For example, we had a larger, more recent sample, and a very different set of variables in our model, with the Carlson study focusing on personality traits and the present study focusing on a number of mental health variables. In fact, the only non-demographic predictor common to the two studies is impulsivity. Additionally, the time frame for measuring binge drinking in the Carlson study was 12 months rather than 30 days as in the present study. Another recent Canadian study by Wellman and colleagues (2014) found that impulsivity, novelty-seeking, and subclinical depression were associated with sustained binge drinking among a sample of young adults. Their study also differs from the present one in a number of ways; for example, in addition to modelling different predictors, their sample was not specific to university students, and they did not use a genderweighted measure of binge drinking (they used five drinks or more as the cut-off for both sexes). Finally, the present study also differed from the latter two studies in that it ran separate logistic regression models for males and females.
Limitations and Future Research
The data used in this study are subject to the limitations of cross-sectional self-report surveys, and due caution should be exercised in generalizing from a single university sample to all Canadian university students. Also, given that the sample comprised mostly Introductory Sociology students, this sample may be more homogeneous in a number of respects than a general undergraduate sample; such reduced variability could have resulted in fewer significant associations between binge drinking and the other variables. Future research should assess these relationships in a more general university or post-secondary student population. Similarly, it is possible gender differences may have been more evident with a larger, more diverse sample. For example, drawing from additional faculties, including Engineering and Science, would likely result in a greater proportion of male participants.
It also bears noting that there may be associations between binge drinking and the mental health variables that went undetected due to our dichotomous (binge versus non-binge drinker) criterion variable. That is, the strength of the relationship between mental health and alcohol consumption may vary according to the level or frequency of binge drinking. In order to detect this difference, future research could employ multinomial or ordinal logistic regression to assess whether the associations differ according to frequency of binge drinking. Engaging in binge drinking almost every day in the previous 30 days is likely to impact an individual's life more than would be the case for someone only partaking in one heavy drinking episode during that time. Distinguishing between heavy, moderate, and occasional binge drinkers may therefore be particularly informative in identifying how severity of binge drinking is related to differences in mental health.
Further, students who engage in excessive alcohol consumption often do not see themselves as having an alcohol problem (Knight et al., 2002) , misconceive the average amount of alcohol that a university student consumes (Arbour-Nicitopoulos et al., 2010; Perkins, 2007) , or think binge drinking involves drinking more than just five alcoholic beverages for males and four for females (Wechsler & Kuo, 2000) . Another way to gauge the extent of heavy alcohol consumption would be to use the number and severity of alcohol-related problems as the criterion variable. Measures such as the frequency of binge drinking and the severity and frequency of alcohol problems could provide a more detailed indication of unhealthy or excessive alcohol use and its correlates among Canadian university students. For example, Paljärvi and colleagues (2009) used indicators of binge-drinking severity and found that only heavy binge drinking (binge drinking patterns that involved intoxication, passing out, and being hung over) was associated with depression. It would also be useful to include measures of motives for drinking, such as positive reinforcement motivation (e.g., sensation seeking) and negative reinforcement motivation (e.g., anxiety sensitivity, hopelessness) as described by Woicik, Stewart, Pihl, and Conrod (2009) , as well as normative perceptions about alcohol consumption (Chauvin, 2011; Crawford & Novak, 2010) . Finally, to our knowledge, there has been no longitudinal study of the relationship between binge drinking and its correlates among Canadian university students. Such a study would undoubtedly contribute much to our understanding of the temporal ordering of relationships between binge drinking and its correlates.
Conclusion
In summary, the present study found no gender differences in the prevalence of binge drinking, but there were several gender differences in the correlates of binge drinking. In light of much of the existing Canadian and international literature, a number of the current findings are rather novel: (a) no association between binge drinking and depression or anxiety, (b) gender differences such as greater reported life satisfaction for male (but not female) binge drinkers compared to non-binge drinkers, (c) greater probability of smoking cigarettes and engaging in risky sex for male (but not female) binge drinkers, (d) greater impulsivity for female (but not male) binge drinkers, and (e) lower religiosity for female (but not male) binge drinkers. Interestingly, although binge drinkers in this sample, on average, reported significantly more alcohol-related problems, these did not seem to manifest in greater mental health problems. It may be that there are mental health correlates of binge drinking that are undetected in the present study due to the relative homogeneity of the sample and the use of a dichotomous binge drinking criterion variable.
Follow-up research would benefit from a more graduated indicator of binge drinking, such as frequency and intensity of binge drinking, and a larger, more representative Canadian university student sample, ideally with repeated measures across time. Such research is required to increase understanding of risk and protective factors for heavy alcohol consumption among university students, and how best to mitigate the risk factors, enhance the protective factors, and promote healthy living among a population of young adults seeking to embark on a productive, prosperous, and happy life.
